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ABSTRACT 

A  reconnaissance  field  investigation  of  sand  and  gravel  deposits  in  17  counties  in 
northern  California  was  conducted  from  1958-1960.  Deposits  that  were  worked  com- 
mercially and  undeveloped  deposits  of  commercial  interest  were  examined.  Fixed  plants 
were  visited,  pits  sampled,  and  gravel  examined  in  the  laboratory. 

Stream  deposits,  dredge  and  hydraulic  tailings  and  fluvioglocial  deposits  are  the 
principal  sources  of  sand  and  gravel  in  northern  California.  The  bulk  of  sand  and  gravel 
occurs  in  the  stream  beds,  flood  plains,  terraces,  and  alluvial  fans  of  the  major  streams. 
Portions  of  certain  streams  were  worked  in  the  past  by  gold  dredges  and  their  trailings 
also  constitute  significant  sources. 

In  1959,  approximately  8  million  tons  of  sand  and  gravel  valued  at  about  S'/i  million 
dollars  was  produced  from  the  northern  counties  covered  in  this  report.  Commercial 
operations  ore  located  close  to  population  centers  on  portions  of  the  streams  where  a 
minimum  of  processing  is  required.  Plants  are  relatively  simple  and  have  capacities 
ranging  from  25  to  400  tons  per  hour.  Concrete  or  bituminous  aggregate  and  road  base 
are  produced.  Data  on  the  individual  deposits  including  laboratory  test  data  obtained 
from  the  California  Division  of  Highways  are  presented  in  a  tabulation.  The  locations 
and  extent  of  the  deposits  are  shown  on  an  accompanying  map. 
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Figure    1.      Map  of  California  showing  area  covered  in  this  report. 
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SAND  AND  GRAVEL  IN  CALIFORNIA 

AN   INVENTORY  OF   DEPOSITS 

PART   A-NORTHERN    CALIFORNIA 

By  Harold  B.  Goldman 


INTRODUCTION 

This  report  is  the  first  of  a  three-part  bulletin  on  the 
occurrence  of  sand  and  gravel  in  California.  Part  A  in- 
cludes the  results  of  field  investigations  of  sand  and  gravel 
in  an  area  designated  as  northern  California.  For  the 
purpose  of  this  study,  this  includes  17  northern  counties 
(Butte,  Colusa,  Del  Norte,  Glenn,  Humboldt,  Lake,  Las- 
sen, Mendocino,  Modoc,  Plumas,  Shasta,  Sierra,  Siskiyou, 
Sutter,  Tehama,  Trinity,  and  Yuba).  The  area  covered 
in  this  report  is  shown  in  Figure  1. 

Fiiipose.  The  purpose  of  this  investigation  was  to  ob- 
tain the  basic  information  necessar\-  to  a  statewide  inven- 
tory of  sand  and  gravel  deposits  including  the  location 
ami  extent  of  deposits,  geology,  and  status  of  commercial 
dexelopmcnt. 

Scope  of  Investigation.  Field  investigations  of  a  recon- 
naissance type  were  conducted  in  the  fall  of  195H,  earl\- 
1959,  and  summer  of  1960.  The  location  and  extent  of 
the  deposits  were  plotted  in  the  field  on  U.  S.  Geological 
Survey  topographic  maps  on  a  scale  of  1:62,500  or 
1 :  24,000.  Field  determinations  were  checked  in  the  office 
with  U.  S.  Department  of  Agriculture  soils  maps,  geologic 
maps,  and  aerial  photographs  (whenever  available).  Sam- 
ples of  representative  materials  were  taken  in  the  field 
and  later  examined  in  the  Division's  petrographic  labora- 
tor\'. 

Onl\  the  deposits  that  were  or  had  been  worked  com- 
mcrcialK",  and  the  undeveloped  deposits  of  potential  com- 
mercial significance  \\  ere  visited.  In  instances  where  com- 
mercial production  was  obtained  from  an  extensive 
geologic  formation  such  as  an  old  conglomerate,  only  the 
developed  portion  of  the  deposit  was  delineated.  Small 
deposits  (under  50,000  cu.  \ds.)  in  remote  areas  were 
excluded. 

The  fixed  commercial  plants  were  visited,  operators 
interviewed,  and  their  pits  examined.  Data  on  some  oper- 
ators who  use  portable  equipment  have  been  included 
in  the  tabulation. 

Test  data  on  materials  from  the  commercial  operators 
\\ere  obtained  from  the  files  of  the  Materials  and  Re- 
search Laboratory  of  the  California  Division  of  High- 
ways, and  from  the  U.  S.  Bureau  of  Reclamation,  1938, 
Report    C-30,    Natural    aggregate    investigation,    Shasta 


Dam,  Central  \'alley  Project.  We  wish  to  acknowledge 
the  cooperation  of  the  personnel  of  the  Division  of  High- 
wa\'s  in  making  their  data  available. 

GEOLOGY   OF    DEPOSITS    IN    NORTHERN 
CALIFORNIA 

Stream  deposits,  dredge  and  hydraulic  mine  tailings, 
and  fiuvioglacial  deposits  have  all  yielded  commercial 
sand  and  gravel  in  northern  California.  The  bulk  of  sand 
and  gravel  occurs  as  stream  deposits;  tailings  and  fiuvio- 
glacial deposits  constitute  a  small  portion  of  the  total. 

Stremri  Deposits.  Sand  and  gravel  occur  in  the  stream 
beds,  flood  plains,  terraces,  and  as  bars  along  the  major 
streams  in  northern  California.  The  streams  with  exten- 
sive drainage  basins  (particularly  the  Smith,  Mad,  Eel, 
and  Klamath)  transport  large  quantities  of  sand  and 
gravel  at  flood  stage  and  have  concentrated  thick  sec- 
tions of  sand  and  gravel  near  the  ocean.  The  Sacramento 
River  has  a  large  drainage  system  but  movement  of 
material  downstream  is  prevented  b)'  Shasta  Dam.  How- 
ever, sand  and  gravel  is  continuously  supplied  by  tribu- 
taries of  the  Sacramento  River  (i.e.  Cottonwood,  Thomes, 
Stony  Creeks)  below  Shasta  Dam  and  extensive  deposits 
are  present  in  terraces,  abandoned  flood  plains,  and  bars 
along  the  Sacramento  River. 

A4ost  of  the  stream  deposits  are  replenished  by  seasonal 
floods.  There  is  little  or  no  overburden  present,  but  a 
thin  veneer  of  silt,  clay,  and  wood  debris  brought  in  by 
high  waters  locally  covers  the  deposits.  The  maximum 
size  of  gravel  gradually  decreases  downstream  in  the 
streams  with  long  drainages. 

The  rock  types  in  each  deposit  reflect  the  source  rocks 
within  the  drainage  area.  Streams  that  drain  large  areas 
of  the  Coast  Ranges  contain  rock  types  typical  of  the 
Franciscan  formation:  graywacke,  chert,  greenstone  and 
vein  quartz.  Gravel  derived  from  the  Klamath  Mountains 
contains  abundant  gneiss  and  schist,  and  granitic  rocks. 
In  the  upper  Sacramento  Valley,  some  of  the  streams 
tributary  to  the  Sacramento  River  contain  abundant  Ter- 
tiary basalt  and  andesite  derived  from  the  Tuscan  and 
Red  Bluff  formations.  Ordinarily,  the  Coast  Range- 
derived  gravels  are  of  lesser  quality  than  Klamath  Mt.— 
northern  Sierran  gravels.  The  reduction  in  quality  is  usu- 
ally caused  by  the  presence  of  weathered  graywacke. 
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Sand  and  Gravel  in  Northern  California 


Dredge  Tail'mgs.  Portions  of  certain  streams  (i.e. 
Feather,  Trinity,  Butte  Creek,  ^'iiha  Ri\er)  in  norrliern 
California  have  been  worked  in  tlie  past  by  gold  dredges, 
and  the  tailings  from  these  operations  now  constitute 
significant  sources  of  sand  and  gravel.  However,  the 
nature  of  the  tailing  piles  are  such  that  the  coarser  mate- 
rials (cobbles  and  boulders)  overlie  the  sand  and  it  is 
difficult  to  obtain  a  proper  blend  of  sand  and  gravel 
w  ithout  processing  excessive  amounts  of  material.  1  he 
tailings  do  constitute  an  excellent  .source  of  coarse  ag- 
gregate. 


Hydraulic  Mining  Debris.  Sand  and  gravel  have  been 
concentrated  by  streams  draining  areas  where  debris  has 
been  swept  in  by  past  h\  draulic  mining  practices.  The 
materials  in  these  deposits  are  related  to  the  ancient 
gravell\'  formations  which  were  worked  and  therefore 
reflect  the  lithology  and  size  grades  of  the  parent  forma- 
tion. For  example,  the  outwash  from  the  old  Ciierokee 
mine  is  compo.sed  predominantly  of  white,  rounded, 
(juartz  pebbles  from  the  Eocene  auriferous  gravels.  Ordi- 
naril\',  the  mining  debris  contains  hard,  rounded,  resis- 
tant gravels  which  haxe  withstood  several  cycles  of 
erosion  and  transport. 


Photo  I  (left).  Stream  bed.  The  bulk  of  sand  and  gravel  in  northern  California  is  found  in  the 
stream  bed,  flood  plain,  terraces,  and  alluvial  fans  of  the  mojor  streams.  Stream  channel  deposits  are 
widely  exploited  as  the  deposits  are  accessible  and  easily  mined.  The  absence  of  overburden,  proximity 
to  water   for   washing,   and   high   quality   of   material   add   to   the   desirability   of   these   deposits. 


Photo  2  (below).  Close-up  of  gravel.  The  natural  abrasive  action  during  stream  transport  removes 
weak  rock  and  concentrates  hard  durable  particles.  The  rock  types  in  each  deposit  reflect  the  source 
rocks  within  the  drainage  area  of  the  particular  stream.  Streams  that  drain  lorge  areas  of  the  Coast 
Ranges  contain  rock  types  typical  of  the  Franciscan  Formation:  smooth  rounded  graywocke  cut  by  quartz 
veinlets    (g),    rough    blocky    chert    (c)    and    vuggy    irregular    vein    quartz    (g).    Approximately    half    size. 
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Pholo  3.  Dredge  tailings.  Dredge  tailings  from  past  gold  mining  activity  are 
found  along  certain  rivers  and  are  potential  sources  of  sand  and  gravel.  Some 
tailings  contain  an  excess  of  large  cobbles  and  boulders  and  are  crushed  for  use 
as  rood  base  or  railroad  ballast.  Other  tailings  ore  unsuitable  due  to  the  presence 
of  soft  clayey  material  that  has  resulted  from  breakdown  of  rocks  by  intensive 
weathering    or    has    been    picked    up    by    the    dredge    from    the    underlying    bedrock. 


ECONOMIC   DEVELOPMENT 

Froductiou.  The  present  market  for  sand  and  gravel 
in  northern  California  is  primarilv  in  construction  of 
public  works  such  as  roads,  dams,  bridges,  and  municipal 
facilities,  and  to  a  lesser  extent  in  local  construction.  In 
1959,  approximately  8  million  tons  of  sand  and  gravel 
valued  at  about  S'/z  million  dollars  was  produced  from 
deposits  in  the  northern  counties  covered  by  this  report. 
Of  this  total,  3'/4  million  tons  was  produced  commer- 
cially, the  remainder  was  non-commercial  production  by 
contractors  for  city,  county,  state,  or  federal  agencies. 
This  latter  production  was  obtained  mainly  by  the  use 
of  portable  plants  (usually  with  capacities  of  from  100 
to  200  tons  an  hour)  which  are  set  up  temporarily  on 
stream  deposits  to  produce  aggregate  for  a  specific  job. 

Mhiing  Methods.  Excavating  of  the  sand  and  gravel 
is  ordinarily  done  by  dragline,  although  some  operators 
prefer  to  use  self-propelled  bottom-dump  scrapers.  If 
possible,  the  dragline  operator  works  below  the  water 
table  to  wash  out  fines  and  thereby  facilitate  the  wash- 
ing process  at  the  plant.  Diesel  shovels  are  also  used, 
mainly  in  areas  that  are  dry  all  year  around.  End-dump 


trucks  are  used,  in  most  instances,  to  haul  the  excavated 
material  short  distances  to  the  plant. 

Commercial  operations  are  located  close  to  population 
centers  on  portions  of  the  stream  where  the  natural  size 
gradation  of  the  deposit  is  such  that  the  minimum  amount 
of  processing  (especially  crushing)  is  necessary.  The 
majority  of  the  fixed  commercial  plants  are  small  to 
medium  in  size.  Capacities  range  from  25  to  400  tons 
an  hour;  the  average  plant  has  a  capacity  of  about  250 
tons  an  hour  of  washed  aggregate.  The  plants  are  rela- 
tively simple  as  they  are  designed  for  medium  capacities. 
An  average  plant  consists  of  primary  jaw  and  secondary 
cone  crushers  (to  crush  oversize  gravel  for  use  as  bitu- 
minous aggregate  or  road  base);  standard  vibratory 
screens  over  which  the  gravel  fraction  is  washed;  and 
a  screw-type  sand  washer  and  classifier.  There  are  some 
plants  that  process  materials  from  pits  in  which  the  size 
gradation  is  such  that  no  crushing  is  necessary.  Such 
plants  contain  only  standard  vibrating  screens.  All  the 
commercial  plants  using  stream  deposits  produce  sand 
and  gravel  for  use  as  concrete  or  bituminous  aggregate 
and  road  base.  The  dredge  tailings  are  ordinarily  crushed 
for  use  as  railroad  ballast,  road  base,  or  bituminous  ag- 
gregate. 
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Photo  4  (above).  Dragline.  The  usuol  method  of  excavating  sand  and  gravel  in  northern  California 
is  by  means  of  a  dragline  working  below  the  water  table  to  take  advantage  of  the  washing  oction  in 
removing  clay  and  silt  particles.  By  excavating  with  a  dragline,  portions  of  the  deposit  may  be  worked 
selectively  to  obtain  either  coorse  or  fine  material  as  needed. 


Photo  5  (below).  Tractor-scraper.  In  dry  stream  beds,  some  operotors  use  tractor-pulled  scrapers  to 
excavate  sand  and  gravel.  This  eliminates  looding  trucks  for  haul  to  the  plant  as  is  necessary  when  o 
dragline  is  used.  Selective  excavation  is  difRcult  and  debris  brought  in  by  winter  floods  may  contaminate 
the  sand  and  gravel. 


H<' 


■^-*^-s=^^^ 


'  -<  •  •  -'4  Jt4  >  .~^,«fi&sMi,s.^  »rA 


r?^  >*^' 


PRESENTATION   OF   DATA 

Data  on  the  individual  deposits  are  presented  in  the 
tabulation  and  include  name  and  location  and  geologic 
description  of  the  deposit,  fixed  plant  descriptions,  and 
laboratory  test  data.  The  tabulation  is  keyed  to  the  ac- 
companying map  (plate  1)  by  being  arranged  alphabeti- 
cally according  to  the  name  of  the  deposit,  which  in  most 
instances  is  the  related  stream.  An  alphabetical  cross  index 
by  operator  is  included  at  the  end  of  the  table.  A  com- 
prehensive list  of  producers  in  northern  California  for 
1959,  arranged  by  county,  is  also  included.  This  later  list 
contains,  in  addition  to  the  operators  described  in  this 
report,  the  names  and  addresses  of  producers  of  sand  and 
gravel  who  operate  small  portable  plants  or  sell  pit-run 
unprocessed  material. 

The  locations  and  extent  of  the  deposits  \\  hich  were 
visited  and  the  fixed  plants  are  shown  on  plate  1.  The 
deposits  were  originally  plotted  on  1:24,000  or  1:62,500 
topographic  maps  and  reduced  to  the  scale  of  the  ac- 
companying map.  To  show  the  deposits  on  this  reduced 
scale,  it  was  necessary  to  exaggerate  the  widths  of  the 
deposits.  The  true  dimensions  are  given  in  the  inventory 
table  accompanying  this  report. 

Old  geologic  formations,  such  as  the  Red  Bluff,  Tuscan, 
or  Tehama  formations,  occur  in  northern  California  and 


contain  conglomeratic  material.  These  formations  are  po- 
tential sources  of  sand  and  gravel.  However,  as  northern 
California  contains  an  overabundance  of  suitable  materials, 
particularly  in  courses  of  modern  streams,  it  was  felt  that 
these  formations  should  be  omitted  from  this  inventory 
except  where  they  were  exploited  commercially. 

Selected  deposits  in  the  Sacramento  \'alle\'  which  were 
investigated  by  the  U.  S.  Bureau  of  Reclamation  for  use 
in  Shasta  Dam  and  other  later  projects,  have  been  in- 
cluded in  the  tabulation  for  the  sake  of  completeness. 
These  deposits  were  not  field  checked  by  the  author  and 
in  most  cases  are  not  shown  on  the  map.  The  deposits 
investigated  for  Shasta  Dam  are  identified  by  a  symbol,  t, 
preceding  the  name  in  the  tabulation.  Data  on  these  de- 
posits were  abstracted  from  Report  C-30  of  the  Bureau 
of  Reclamation  mentioned  previously.  Other  deposits  ex- 
amined by  the  Bureau  for  later  projects  are  indicated  by 
an  asterisk   (*)  preceding  the  name. 

In  using  the  test  results  it  should  be  borne  in  mind 
that  these  tests  represent  only  the  samples  submitted  and 
do  not  necessarily  represent  all  the  material  in  a  given 
deposit.  Test  results  of  the  Division  of  Highways  are 
from  material  submitted  since  1955.  Tests  performed  by 
the  U.  S.  Bureau  of  Reclamation,  Denver  Testing  Labo- 
ratory in  1938,  and  other  data  obtained  from  that  agency 
are  identified  in  the  table  bv  the  abbreviation  USER. 
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Photo  6  (left).  Medium-iized  plant.  Medium  ca- 
pacity plants  copoble  of  producing  up  to  400  tons 
per  hour  of  washed  materiol  ore  loco  ted  near  the 
larger  population  centers.  The  plants  are  relatively 
simple,  consisting  of  crushing  equipment  to  reduce 
oversize  gravel,  standard  vibrating  screens,  and  screw- 
type  sand  classifiers.  Such  plants  produce  all  sizes  of 
washed  sand  and  grovel  for  use  as  concrete  aggre- 
gate   and    bituminous    aggregate. 


Phofo  7  (below).  Small  plant.  Many  small  plants 
copable  of  producing  less  than  50  tons  an  hour  op- 
erate near  the  smaller  marketing  areas.  The  demand 
does  not  warrant  large  expenditures  for  expensive 
modern  plant  equipment,-  these  plants  are  often 
crude,    simple,    screening    affairs. 
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Photo   8.      Portable  plant.      A  substantial  portion  of  the  total  sand  and  gravel 
in  northern  California  is  produced  by  contractors  for  city,  county,  state  or  federal 
agencies.  Portable  equipment  capable  of  processing  hundreds  of  tons  per 
hour  are  set  up  tempororily  to  provide  on-the-site  moteriol.  Ordinarily,  these 
plants,  which  consist  of  screens  and  crushers,  operate  dry  to  produce  rood  base. 
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TABULATION  OF 

SAND  AND  GRAVEL  DEPOSITS 

IN  NORTHERN  CALIFORNIA 


16 


California  Division  of  Mines 


[Bull.  180-A 


Z 

o 

< 


> 
< 

O 


>- 

O 


Q     Z 

Z 


< 

{2    z 

^  a: 
00  O 
O     it 

LU       < 

Q     U 

O   £ 

X 

I— 

a: 
O 

Z 


z 
O 
I— 
< 

N 


a 
z 
< 

to 


z   - 


S  o 


C    3 

J!5 


al 


ii  E 


a: 


o 

o. 


«o 

So 

_z 


oi 


OS 


>  2  2  =      ^Tj 
.  'H  ■"  "  u  o  5 


S  u  S       s 
a..b! 


.2  5  3  E/ 


•S   Ea  8 


-^  t: 
E 


■g  ■-  00  g 


E  r 


ssii 


z- 


§2 
r  o 


-0«   E-o 


u  -13    ,      " 
N    a>    u  j3 

■"    S  -^  JS 

E  E  3-3 
E  S5   " 


E-o 


«|   I   E   § 

U-S2  i 

CO  -c   o   S   o 


-S  E  £  S-S 

>   E   £■  o   c  S 

0-3    ^    O  .5  =^ 


«    M^   o   ^ 
X    =  —    c    2    « 


C 
h 


r  o 

™     O     3 


3     W     rt     'n 

S  !!  ■?  —  '^ 
SuHEii 


> 


,  w 


^.  loSloo^cX 


-E  s  ^  o  J  .^  5 

5  S  .2  d  -  =  a 
o  ^.E  S  S  S  = 
OJ2   6   "   "^11  S>- 


-o   «  „  ^   o 


-^  t:  o.  4i  ov  i 
E  S  «  *  ^S. 
3  -S  E  i  S  = 


■^  6  s  S-"  j^a  S^o- 
-      ■  i  t  S  3  S  ¥  "S  ; 


53   E 


lU 


«;>•.: 


19611 


Sand  and  Gravel  in  Northern  California 


17 


a 

m 

a 


Ss 


2 
< 


c 


2^ 


\0         r^ 

■  o    • 

f«4   "  »^ 


w  >  o  -o 


■Si 
is 

a  a 


!    t>    E?  u-1    O    o    »-    O 


D    u     ex    < 


sa 


.  c  "^    >.^     ■  ^  "u  -O 

I  S  5      2  6|-§  S  =  °:£  Si 
-3'?"£  --S  «•'"  £  0  £  "  ■ 


*  2  i      2  S  £ 


■?^  I  »  »|.■ 
^  K  c  S  s; 


s  3- 


ra    CX 


« 


t-l     Z        j: , 


o  5 
-I  a 

«0 

_z 


'S'"'iii"=-=S 

pqa;a.UMa:«s<  SO 


'^'Sl 


O  'O  T^    c 


OO  »rt  ■*  ^^ 


S  S  »  t:^ 


;1  g-pa<0.sO>u 


-C     60  :^ 


OSOvoOi«tn00.2  o' 


6  o§ 
S  aZ 


oi 


w 


,    c         n 


,   -   ..  N  S   _   £   o  X  C   K  o 


;-■  S 


E   ** 

1^ 


Q2J 


C         ^  o    n    t>     i 

O    u  - 

o  "H. 


c    « 


z  K.s  ei> 


c:  o  *    « 

0.-T3  r^  T3 


£  5  oJ 

9.  "a  £Z'^-  ^  . ~ 

*-  .    2  3  °    ■  ■«  ^ 

"  "  "  °  •-  g  o  - 


-o  „   o 
s   2   « 


S  .2. 


'O  T3 


E-5 


c  "5   «  r= 

■  8  E-g  E 


"Z^  S-=.! 


^    c         J3 


r=£4-5 


.2 


I    O    o    rt 


lu  3- 


E  d 
£3 


«     3     K     O 

"  .-Is 
S  £  "  S  8 

3  ■=   o  =  1= 
10  2U  EO 


£  C     e,     "     •- 


•St  E  i 


o  c  „  o-^  i  - 

Z    n  ^    b.    %    u  . 


-  5"^ 


3  O  "<""*•  -^ 

«      CJ  E  .S  o  t; 
P^  E  ^*B  2j: 

K    V     cfl     3  =)     ■> 

,^  E  -£  I  S  :£  2 


18 


California  Division  of  Mines 


[Bull.  180-A 


z 
O 

< 

N 

-1 
f= 

3 

S 

1 

(5 

IJI 

.2 

4> 
> 

00 

r^ 

^ 

00    o  o\ 

oo 

1 

c 

0 
J 

1    ° 

o 

;^  2^^ 

J 

1 

3           (^ 

■* 

Cn 

c 

o 

J 

< 

8? 

o 

^ 

o      \o 

^ 

|5 

n 

e 

c 

^ 

*2>^ 

e 
3 

i 
o 

< 

> 

CO 

3 

'5.     '^ 

IJ-l 

t^ 

r^ 

ON 

J 

i 

a 
vt 

1 

-D     .. 

^ 

—         O 

r4 

-D 

e 

i3   bo 

-o 

^1 

o   « 

d  V 

00 

> 
< 

i 
1 
§ 
s 

a. 

■D 
•* 

iZ 

1 

«     u     > 

-a 
c 

Ji   > 

J  Is 

.^   eo  E       "aJ     -    . 

11 

<S«3 

V   a 

8  . 
&  2 

P 

1  -^                S 

^    u    ^    c    O    O    n    ^    ai    '^ '^          c  '^    O    O    >  ■—    u 

J 

■S      2       " 

w'i  2 j:'o-&'e 

2-;2-Sb3:^§„ 

S  "  S  S,  "  S.  "  g  "5- 

e 
o  ^ 

So 

z 

a.<&QZhSU0  S 

=  0.  ^-                      .   E  „ 

u 

o    **  ~ 

Z.£  2 

{2 

CO 

o 

a. 

LU 
O 

"?  3  a  c  a^ 
"-r  S   3   S   V 

4J  ''^  "S  .5  "«  'o  ir 

iiiiyii 

r4  r4  ^   ^         a                 1     1  'c         N      1      ! 

•sill  1   :i-ii    ij  i 

Jl 

3g^.i  ^l^<  s-slB 

^    . 

£  c  ^  "S  si  2 

-a  .-           rt     C     4J 

o'£-^  £|t  2  i 

11 

s  c  x-e  2 « o 

1  e.-S  t-  sS  ^ 
w  -^  .§  d  a  i  'o  i 

=      2-5  2                   S>i  ?                   .So 

111! 

i2  St:  2 

n  -a 

-2  ^ 

si 

1J 

1^ 

u.Sn2  S  5-0 

3   "   3  -^  "a 

61-sil 

4^ 

si 

1961] 


Sand  and  Gravel  in  Northern  California 


19 


1- 

1 

1 

-1 

<5 

IJi 

«^ 

CO 

as 

r^ 

OS    ilOx 

5\ 

c 

J! 

s 

• 

VO 

o-2_; 

n 

o^  xA 

■o 

J 

r^ 

O        oo 

so 

CM 

E 

J 

< 

ii 

>. 

ON 

(N 

Is 

t/l 

IN           OO 

in 

O 

e 
< 

1 

^0 

62- 

(»^ 

OS  so 

-a 

f^ 

^  o  ^ 

•^ 

1 

ii 

J 

^O 

3  of^ 

r4 

c 

^ 

OS         fN 

lo    0  ^ 

fM           CM 

so 
<N 

oo 

a:      £ 

eo 

< 

J 

a. 
1 
Ik 

1 

"0 

o 

V     > 

c3s 

•a 

s 

"  2 

u    to 

J1 

h 

E  "-S 

li 

a 

a 

O     u. 

o  o 
1^  J= 

oOO 

11 

1' 

■c-o 

■-  TS   Jfl     rt 

v„  n  >   c   X 

^  ^  T)    ■^    2     c 
«.    O.  -    I-    2    '^ 

si?  Si  2 

Is  2  s 

b  ji  «- 
eI'>  s  * 
(X  6  s  s  a 

"  s  s  g 
ce;  n  >  t; 

a 
& 

u  8  =■=  ss^j? 

K    «    g-  0    ao 
UJ  -o  -o  W2  .E 

Is 

u   « 

°,  • 

-1  a 
.-0 

z 

c 
o 

z 

>>  -^'         \*         r'l      -  *0 

c 

1 

B 

Rock  Typti 
(pttctnl) 

0    *  ^    «    rt    o 

a:  Sf-  E  *  s 

1  .            «    , 

2  TJ         i    J  E     ,         -^    g 

515  ss.ol||-S  2 

O  O  OO  ■-■  -H 
oo  ^        V  V 

lllll 

IJ 

111  ill 

! "i  si  E3  S 
2  S'^  -  s  s  =  "-. 

ilssi 

Ie 

u. 

Z  Ei, 

Z  E  ^  2  E  -■  X 

lllslll 

*            -5 

-o"  s  :5  E 

^   =   S    1, 

-  ;;         -5       » 

•T3J=»=EC.2"S 

1,  isi- 

-  t:  M  u  t'  c  -I 
"^  ">  I'  i:  =  S  = 

C     >     C     3     P     «     rt 

Jlllllll 

Is 

z-3 

1 

ill 
III 

IJii 

■w   «  "  2   te 

«    O    «  tS 

Q2„&2 

Si   d:5.5 

si  si 

*  H  n  s 

20 


California  Division  of  Mines 


[Bull.  180-A 


■ox 

as 


■    O 


3 
m 

a 


Si 


< 


§S 


i 

> 

(5 


Z 

O 
< 


i>3 


n]    o,  c    u    n    u 

E  m'5  Sis 


a 


H  0.0  tiH  X 


o  ^ 

II 

.-0 


6  n  Ji  ^:  iii  S  ^ 

s<^*<z!-;s  so 


C    C    >  "O 

-E  5  o  - 


•^  c  t;  ■*  -^  r_:  S  « ' 


Oh     « 
O    rt  •' 


E  Ji 


bo  , 


:S7i 


U     w     -J 

2  TJ    It    v    o 


'  e  - 


•o  J=     C     C     rt     o 
C  o     rt  .^  -^ 

rt     rt     U    M 


•    3 


CO 

o 


O  —    O    c 


Li     r-      t:      '^ 

D,  t    J;    rt  ■ 


C  3 


pi 

1-)  Ji  .2 


eg       " 


2" 

I  E 


'J       *J       r-       C    ■"■    - 

^    -  VD    D    E  . 


*^ 


|8 
2  i 


a    ij    "    -  ~ 
win    ui    nXifcj'i;    c    «    rtio 


■        c    1    c    ■    C 

D    «    Ji    O.  11    i;    rt 

5i=T-rt»'"^^S.    c~c^a 
(55.2  sS 


"^S 


i  E.5  E  - 


E" 


V- 


°  s  s 

«         w  O 

"  ■■  *  -a 


^. 


n  s  X 


Sw    o 
.    -X3  t. 

.£  "o  >> 

*  E.S 

&)      3     U 


.        «      rt      " 


1961] 


Sand  and  Gravel  in  Northern  California 


21 


1 

■s 

> 

1 

o 

J> 

m 
-1 

(5 

5  S  £ 

io 

CM 

■1 

"♦ 

]| 

u^ 

S2^ 

<** 

^ 

^25; 

51 

■*■ 

S2S 

OS 

3 

* 

: 

19 

^0 

o      — 

d 

r>. 

d  *'^ 

m 

■* 

^     O  OO 

d      — 

^ 

NO 

*^     ON© 
«n           CM 

NO 

■s 

«•■ 

r4 

CM 

q   o  q 

CM           (M 

q 
cm" 

oo 

•* 

q  or*. 

CM         tA 

CM 

CO 

J 

< 

ii 

■* 

"^ 

■* 

QO     ONO 

tn 

■^ 

<«4 

OO    0  **■ 

Irt 

•<• 

oo    ONO 

CM 
CM 

is 

■* 

q 

f»* 

'O  T3  O 

CM     «   f^ 

oo 

CM 

CM 

(MO'* 

oo 

CM 

•* 

VO    OQO 

t^ 
■^ 

o 
a 

1 

m 
O 

*o 

to  go. 

6      -^ 

d 

r- 

SO    O  « 

d      --•* 

d 

■* 

»o   OOO 
d      d 

d 

q  *rt 

m  CM 

NO 

»^    OCM 
—    *'cM 

OO 

e 

»i1 

r4    O  ^ 

r^ 

CM 

r-   0  t^ 

d  "  d 

d 

■♦ 

CM     O  «^ 

CM 

1 

i 

• 
« 

5 

r^ 

00 

oo 

S2S 

00 
CM 

■* 

S5  2S 

CM           CM 

oo 
00 

CM 

NO  r- 

CM  CM 

so 

f^       O    T^ 

rs.  «oo 

CM           CM 

1^ 

rv. 

CM 

J 

U-, 

w^    0  f^ 

s 

c^ 

CM 

CM           CM 

CM 

CM 
lO 

fM 

-*« 

OO     O  O 

cm'        cm' 

to 

CM 

^2 

J2 

> 
< 

O     „ 

0!  " 

00 

5 

> 

d  S 
2  - 

o   « 
0!  "- 

i 

< 

£  "5 

|2 

O 

eo 

> 
< 

an 
C 
0 

= 

5 

§ 
g 

a. 

•» 

K 

1 

■s 

=.  >  2 

Ill 

ilii 

13 

C 

•o 

a 

i  > 

u    cc 

61 

1.-5 
SSI'S 
5  S.E  "i; 

§-§■=12 

Is 

^<3 

i 

to 

C 

o  i: 

*'    3 

o  o 

to  J3 

c 
o 

lo    o 
^  j: 

V    c 

t22i 

8x 

1-2 

8. 

O    i_ 

*^    3 
wi     O 

c 

IS'   U" 

°-.E  S  2  S 
=  -=-3  »  S 

E  2  2:5  5 

CO   u   S    >    S 

1  8  S  S  ^  s  '  K 

1  8  *  5  g  i  £ 
0.  S!  .2.  s  s  ■;  s 

1 

a. 

-    V    S    °- 

!<  2  2  S  3 

^11  g^  •?! 

S'S-S  "-^a^       SIS 

3>"^S.i--.2ES 
H  «  (9  rt  S~  t;  z -^  O  u 

si 

So 

z 

«■    -          "^  "I  _  °  -  o 

«Oo-2ZS-^oSO!'> 

s  diss    :S&='-'J1== 

3     J              .       -  CO     C   '=^ 

Is 

ii 

o 
2^ 

es   ao 
:r    c 

w  2 

*  1  J    s 

^  IK   t  c  =^ 

aoo> 

»rt          CT,  f^  CTn  vn  f^  t-^  —  ^  ^ 

I              I       I    C     m       I      I      ^      I    O 
•    «  12              •    u    2    '^ 

«   c   c   JO  -  -:^^  2   £ 

Jl 

o  S-a  S  2 

z  sJ  Si 

1       - 

O             "  OO   — 

2;  Tj  «  s  o 

1-^  isi^^l 

a    i-     %     tt,    tt) 
•-;     Z3     H     C     C 

Type  and 
E>t«nl 

.-iSi  -si        t 

S^  S  c  S  o  "-S  E^jo 
J5  S  8  &-SJs-S  2i 

-a   =   K  „  *—  c       ^ 
it'^^E.S^.i 

e  <=  %-  t  ^~  ^ 

inium 

.    C 

II  ilii. 

■a  "-J  £  i  >;^o 

II 

1- 

V 

> 

lie 

Si? 

"oJi 
=  1 

a:  g^ 
Alt 

o  -a   o 

OSz 

1      "^ 
OOio 

11 

22 


California  Division  of  Mines 


[Bull.  180-A 


a 
« 
a 


z 
O 
I— 
< 

N 


a  a 


■as 
55 


5 


.-0 
i-s 


§  E 


OZ 


CO 

o 

a. 


3     -     K     3 

^     fc     O    u     o 

>  c  as  « 


O   2 
J2-  « 


m         00 


*X  o 


**     C      u 


2^  °- 


lb 
So- 


oo    O  t«* 


o  o  o 
vo      o 


00     0*0 

(S  NO 


1^    O  Q 


S  ^ 

w  2 


js    n    tj    Et 


Ik  sj 


*M  r*  r*  ^o 


ooo<«> 


■&  "  Z   ' 


>     C    *"     C    w      .  J2  -,3 

owT3--:r%     3c 

2  t;<g  eSfw  ^  2 


E  ^  * 


-o  *-  ^  f  >  5  -^ 

2  S3  p-5'S  S^- 
ii  a  o  g  3  "Hi;  ■ 


C  ^  u-1  ■"" 

0  w  -f:  a.  t;  3 


S  „  s  "  S 


(3  J^  i 


E   c«   ^   m  J 


o  -^    O-  „    «    Q. 

°  ji  »  cK  E-ri 


2w5J    3^    CW^! 


Ov  VO  ^  t^  t^  C* 


OOOtX' 


S  =  -S  ^,  E  5  ■§  i  ^  E  j;  1 1  s 
OS  E-Sj'ciSSi-Eslg- 


oo   o  ■^ 

-H  ON 


1^    O  (N 


■^       H       L. 

«  '^  s 


w  .S  S I  -^  -S  2 


•Er^  s 


.i-a^'^d^.g  if 

f         ^  r  •.■—     ^^  <^   "^   'c   **-  r*! 


^  s.^  s'S  s-"5  sis 

i«0000>O<«U 


E 


3  I 
■SQ 

■a  .E 


«    O    rt  .S 


-=     a,     >-     O    «    C     rt 


1& 


-2-5  = 


?  s  =  S-- 


C    5  ji     g     Of    ! 

-  ^  c   "^c 

-=  ^  ■"  'i" 

O  PS     rt   -K  u 


cS    •=       >•  S  "  = 

^   >  ^   0  -a  -g  -E  .S  -3 


1961] 


Sand  and  Gravel  in  Northern  California 


23 


SU: 


•^      t^  o  O^ 


O    O  "^ 


s 

Q 

IS 


2i 


^O  00 


■=  s- 


z" 


Oi 


S  2 

5    00 


S  5.6  "'g 


a  a 

w  « 


s  S  5 


I  S'n 


rt  c 


«    rt    SJ 


"1  "I 

E   g-S^ 


2 


W  T3  -O  <     «  '« 


UJ  OO    S  H  Xi 


o  ^ 


«0 


k-    5    o    *-    J-  JS    « 


J2  o  .S  ^  JS  S  J 

U  aUXUcACr: 


?Ss' 


=  ,9  s  jj  ■<•■ 

H-   U   c/3    -^    — 


CM    O 


"      C      3 


rs  ^«  ^^ 


2  -  U  c^  -^  - 

^  d  c  ''  ^  4> 


G   H 
to  P5  ^  < 


Sso    1^ 


.    ...gl-sl  ill  i  ! 


m 


-  "  '5  *-    ^^  O  ^ 

t:  fc.  c  5  «  c  > 

2  «  «  "  j;  3  s 

I-  u  c  ^  e  c  2 


_2    "         —    3  "S 
3  T3    ?  T3    2    ;5    4* 

•^  c  i  c  c  c  .- 


S 


•s  •>  ^  *  « *^  ^ 
U3.  E  JS  xC  S 


I  6  g  3  « 


Si-^  E  s^  3> 
o  £■  6  'S  T       i;  - 


JJ-TJ 

3   c 

U    3 


>   E 


■i|.§: 


fZ    E  C^    E    n 


•-     O     W 

«    u  =    E    *i 

«    >    «    fa  -a 


BO 


t«   S   i  ^  ^    -   ^ 


zr: 


E  *  •: 
S^  o   - 


n 
Q 
•SQiitzS 


«  c  o  S 
g  5  6  x" 


C/^  ^    to  £     rj     rt  lr^ 


z- 


s « s  - 


3    .j=  o 


24 


California  Division  of  Mines 


[Bull.  180-A 


Z 

o 
< 

N 


•"     ti     3 

u   >    o  -o 

^     rj     C     C 


«0 


6i 


to 

o 


:i 


E   ** 

I- 


"S  °  S-^  K  S  ^ 

«:   1-   1,  j:  i:   Q   ^ 
Z  in  xt  ^  u  5   « 


^  OO  lyi  CM 

V    '  „  3 

^      '    c    t- 

5    J     c     0^« 
rt    o    o  .E  w 

ooo>e 


z  K, 


.-  E 


ED  Sd 


^«    n    V    td    M 

2  J  »  J  J 


i  2   u  IC 


=  ^  s- 


CU  '«    n  JS    ie    n    E 


F  >  -2 
xt    h  r^    ^ 

£  ?  >;  " 
S  .1  ,.^ 


2  E 


*       3 


^0        w^ 

6S^ 


■     O 
■»}•*-'   00 


— .  ON 


E 


C    rt   2    S" 

-""it; 


^  £■  *j   c   o  t;-^ 

,,  o  13    3  —    >    1=^ 

^  -a  -ft  -=  t;  o  o 

I?  -        t;  ^  -^  tl 

>  o  X  2  ^      -^ 

n  r*^  O    Jr  „    _    u  - 


So 


«c«^ZS       w   ° 


o-  £  t   »■  253   2 
Q  i  ^  'S  J3  S  JS 


.^0    3 
V    ^    C 

>  >.  Y  ' 


Ul 


2  E-s 


-a   c 
=   E 


U  o  c  i/% 


E  » 

o  -— 


W    rt    O    o  cyv 
^  -J-  —   "    fc 


"5S 


5  =  S 

•C    O    O    -I 

CO  >.-  2 

tfl     C  CO 


ft,  <*)    o    „ 

U    r-S  gu 

4>  U     O     O  ON 


! 


i- 


I 


1961] 


Sand  and  Gravel  in  Northern  Caiifornia 


25 


1 

-1 

<5 

!Ji 

, 

(« 

CO 

S 
.2 

o 

n 

E    3 

as 

r^ 

£2g 

R 

(3 

oo 

R2s: 

oo 

s 

i 

1 

r^ 

00      r^ 

»n 

J        2 

OO 

r>4 

oo      oo 

Ov 

<> 

1 
a 

■* 

o        2 

ro        to 

M 

Ch 

so 

oo       oo 

oo 

s 

1 

Si 

f*^ 

■^  2.0- 

so 

OO 

a-a 

OS 

1- 

d 

xO          SO 

^2^ 

O 

°°2 

l>^ 

oo 

iX  2  so 

NO 

c 
o 

a 

1 

< 

1 

CO 

-2c.- 

r^ 

is    - 

to 

■* 

-2n 

OO 

"^ 

no        r^ 

1   S 

oo 

<?s 

00         ^ 

_;2ri 

r< 

> 
a; 

J 
i 

i 

(5 

00 

3  2® 

r4        c^ 

NO 

id  2 

l^         so 
"1    o  '^ 

-♦ 

so    ol^ 

1 

^ 

3  2' 

52 

1^'      00 

i/^   o  f^ 

OS 

3 

d  £ 

z  - 

2 

> 
< 

^6  ^ 

rt  w^          O    It 

z2:     z  " 

1 

> 
< 

o    « 

d  V 
2  *' 

l-ol 

2 
> 

< 

i 
1 
S 
1 

a. 

1 

E 

1 
1 

0  c  .::  rt  2  ^3 

3 

c 

si 

"Si 

la 

c 
o 

1 

c 
o 

a  i 

jl 

>  E  S  S  2  S 

U     O     3     nJ   ^     iJ-     2 

oi  ::  b  t^  >  a  -5 

K  S  S  S  if 

1 

Q. 

C     *;      3             —      O  ty^      rt 

S  2  E  "  «^  ^  2 

S  >■  2  s  o  o.  o..^ 
u-5  bi-S-5-S  S'E 

UJ  -O  -T3  .E    c  02  .E   S 

1     i-il 

3  c  "  >,a.  » 

K  "  =   »  o   » 
u-Sh  ct«.E 

c 
o  ^ 

u    « 

1' 

i 

2 

:5Ss-z;S2| 

iScjSmHSZ  o 

-o      <^     ;  V       V 

i  ;  2   :  =   ;      ; 

"O   2   >.r;  '^  tt:  ,=   ^ 

—  *0  —      ,            oo  »^  Irt  (-1  fM  ^  ^ 

'^  —  -  -s      .;  ,:   '  N   ■    'V 
w  4>  ,,  o     .y  .y    '  s    •    ■  " 
j^  c  ^  >      ;5  «    ;  t:    ;    .    ^ 

"•;'*'     £'-.S'o       '3       'o       ' 

rr,           -^i  (O   ^ri  O  ^  '^ 

is    g-Ss  ;| 

l-i     K23:gs 
u>    ooouj-e 

r^  u^  C>  ■*  TO  «s 

11  ill  i 

*  =  "  "^S  s 

-*^    t*     •-     c     D..— 

IJ 

jlluiiilll 

>  s .;  =i, "  5 ;; 

0-0.0    ,  «  c  «  a 
^£■0*     o^^e 

o  o  E  ,a  7  J 
o  "  'S  -^  -^  « 
Z:=   S  3   S   Sb 

°iE|||s3|1 
z  s;  s-o  Soa-o  ™  e 

«-Sa.  ESo  S-Ed  §>Z2^S 

•a 

cJ5    S 

■e~  ag  2^  5  SS-  6 

^2.E|J-?-S|-5go^ 
c2  S  d.E3j:-3E's  22  s 

12 

0.^ 

1 
j 

3 

■2  s 

'o 
«     .  n   "   3 

^  £-?  E-^ 

I 


26 


California  Division  of  Mines 


[Bull.  180-A 


-D.i 

e   a 

as 


a 


o  2  vo 


< 

N 


■Si 

•E  3 

as 


S5 

no 


a 

m 

a 


a££  S  E 


^—      ■    D- Ji  ■ 


.-0 


5;  ^Q     ir. 

2  S  »:     u  ^  :s  ■•  E  , 

w    coo     -oo-r^  — 
-=0  —  —  -JrHc^m     .. 


3  d  S3  si    :9  S 
;  Opa  Dofi  Z.i 


aS 


.2   E 


CO 
CO 

o 


6£ 


si 


00        \0 

6S-. 


\0    O  ^ 


W     >     O  T) 


Co           V     u  O    ^^     M 

O    «-<           CD  «     60   rt 

«    Ou-i-C-2  O—    mO    y 

tj  tc  —  S  X  S  C1.J2  X)  -s 


c^  fvi  3  ^      -fc 

(s;  rt  g  ^  ^  rt 
CQ   i  —  TJ    u    « 


:        o   (« 
?  «  O  -^  ■?  ; 


■?•?  d-:  S  3  S    rQ 
Pi   nUitWPacnZ^ 


o  o 


OS       S 


o"?  3  c  2 
O  ™:5  S  5. 


ii  ^  j=  u  -a 

UJ  (C  ro  "O  "5.   S 


-^  -s 


I  ^  g 


S  s  ,ij  q;  -i 

■1-  '^  \-»^  Q 


H-,a,  K  J3    ui  'f  \0  ■^ 


1 


^    >    0    M^    «    O    t    (.  —  ^ 

^      Q      M      KH  Om 


<  <m 


;  E  -S  .6  -S  ,    .£  I  -g  V  ■ 


^    n 


>-]  XI    o.« 


I 


T3     D. 


?  s 


^05 


■5.  B  E«-S  SX  »  E 


pa  a  u 


(/)CCi/i  '■ 


1961] 


Sand  and  Gravel  in  Northern  California 


27 


J3.- 


m 

a 


00  o 


CO  c> 


C  T3 

6% 


8  i 


s  J 

53 


r.  r<    u    rt 


;|  so  - 


■£  p  - 

•-  5   « 
*   2  c   S  SO  = 

"  i;  i  ■==  i  "o  H 1" 

a-SJ-S  S  Eu£aS 


sl 

.-0 


t  i        i  5  ti      "-^ 


ti 


Ill|siis.-i1|ll| 


E 


rt    Qc'^    >    w  " 


<A  :.=   u 


Oi 


S  b  £     T3  -  'I  E  E  g  -S  ■*  =  g  -S  ■* 

,<«    ""    rt    >  *-    «    3  ■-    n    >   -N   3    >    o  -'     3    > 


*-    0    u    > 

CO  rc  T3  :: 


F 

n 

oi 

-o 

o 

rt 

-c 

to 

4 

c 

on 

"o 

8 

to 

n 

1 

^ 
T3 

1 

1 

0 

2 

11 

c 

"i 

1 

-o 

C 

U 

n 

■^ 

U, 

-o 

E<0 

a 

■*• 

< 

'*lta.-aw   sa^r^U 


c  ,5i   o 


2     s  x-g^ 

\   Hi  =  i 

C         ,.y   o  * 
(P   u   «   >   "   = 

bVi    %      -    4(    2 
>     rt    «  T3    « 

S  '^  j=   O   c   o 


28 


California  Division  of  Mines 


[Bull.  180- A 


0|3l 


as 


r^    O  QO 

d      d 


Z 

o 

I— 

< 

N 


vts 


•o 


u-1       od 


o  o  o 


d      •-' 


d      -J 


So  rj 


S  2S 


U     >     O  -a 

JJ    rt     C     C 


U    m  J3    M    em 


C  T3    C     -1    5 


S  2  -c 


1 

Excavate  f 
dry  bed  of 
Sand  Sloug 
with  dragli 
Haul  in  Eu 
end-dump 

Q. 

tn  -o  c'^  '^     ■  ^  -o  ^  H  >     .  -"  -5 
—    rt  —  :g   c   rtOi'^o'^'<T3   o^ 

CO  tj»**-—  J-  -r-j_ym«j«'0^ 


C  T3 


^    *^  '^  —     .  ^  CO 


^O        \0  t^        "O  "^  r^ 


«    o     u    ^    tl 

I'd  2  -  ^ 


■O  "^  -Q  -Q 
V    C     t-  J3     rt 

j3   rt   o   CO  ;;: 


■2  S..-  J-S  JO' 


y  -  M  o 

=  ■?!=§ 


O  ■* 


>.    ^    J  .^ 


g  h  i^ 


CO 

to 

o 


5-3 


C     ol    «  -^ 


is?  6?  = 


6S 


£n2SS3S-og".i~ 
conis  2  SCO>  rtcn  «  E- 


'  E  m 


;o<i 


'5  »iv 


,S5>- 


C    ;*     C  r-   "K      r     S 

"C^Caj  4jE« 


c  "t; 

o    3 
w    O 


^  ■« 


pa 


•      u     D  U 


00 

Ill's 


c     (3  . 
E  .?■- 

s  I.   Et 


CCH  SoaoJa; 


1961 


Sand  and  Gravfl  in  Northern  California 


29 


a 

m 

a 


Ov    O  O 


t^  JZ    u  U3 


oc  a 

♦  8  ■> 


a 


S     O    3         -g 


H-S   =K?   6 


i;  S-5-6  5.  c 


«0 


■.s=^ 


'Coo    .ajj:-—  Ic, ,   ^       .„ 


;   -Q 


(J  CL.  a  O  M  H  05  S 


tSg<»3£^iS;S-5z£^'='-^"":J^ 


rt   .E     W     4>     c  w 


oc>o>    o  =e 


0£ 


o   rt  ■«   a 


II 


-'-?  .-  s 


y.  E  a: . 


o  S  £■§-§  2 
)>^  £  oC  cc  (/]  u 


:   u 


3-SH 


^ 


bO 


15 -S 


^  'c    rt    O    rt 

2  o  e  =  ^ 


^  CO  J3  — .   -X 


B     t     =  3   "3     •- 

so;o  2  "^  >  2 
•H  3  "3  .§  o  ^  j;  j; 

>    O  "  O    •-    O  X 

ft.  xi .  J , '"  s  «  ji  is 


E  T3     O  -- 

oi  —  -^  ^  « 


•  -?< 

1*  U   o 


i;    « 
S  is 

Q   u   « 

Il5 


30 


California  Division  of  Mines 


[Bull.  180-A 


<5|JI 


s 
« 


ss 


z 

O 
I— 
< 
N 


^1 
S«3 


go 


s 

Q 


-I  a 
.0 


-^  .:;  -o  c  ^ 

i  -I  I  S  c 
n   c    u    3    o 

to  <  -o  H  ■= 


a,  & 


c  1-   S 

O     3  -^ 


c    u 
o  "   « 


"  w  c 
^  *^  .— 
«    o    ° 

».E  a 

.S  £< 

S"     . 


..O  " 
3  ^Z 


2  ^ 


o:      Ji 


n    O 


■«*■       oo 

■   o     ■ 

"O  *-■  o 


< 


it 


-?^5.s 


U    3 


Oi£ 


o 


SC   Sag   So!   E-Sx-a 


J3  ir^ 


■S        E 

s  s  s 

""1  E 


«  3  4j  i:  t^ 
S  =3 


en 


Bt  E  ' 


c    c  - 

.5   o 


«    I'    I-  "    c    u     • 


;   T3   O   J* 


[2  §2 

'Com 

:S  e:s 


cl<ZO  *2  5<2z2 


J  r^  Oi  On 


iS  = 


4i  ■-  ?   ■_   "^   =  ^ 


^  £  ■;;  o  i    ■  :H 

00  n    u  —  c/^  O    » 

«  t    «    >*  M-    "    « 

g  ^  S  ^  13^^ 

"  "^  -       P  j;  p 


c    oc  * 


IqIcJ 


ElJ 


XJ   c   5. 


9  -  "2  o  ■ 
-5  s  S"~ 


W   c'^  ST3T3m-u  i:.^. 


'i-s. 


^izHs^ 


I.eI^.e^-s-^'.S 

w   D   a~   3   D   o   Ji    :  Z3 
oao<  EomolviZ'. S 


Q.    K 


3     O 

CU  a 


ii  :  y   ;  t;   ■  2  :  »> 

^  V  c      ,    u      ,  Js  ,    c 

rt  *-  c     ,  j3  O  o  "2 

^  c  t:  -2  « ,2  01  'c  Si 


^  C6  cc 


*  I     r^    -'    ^    c  -a    V 

C     ^^-^^      O      ^;^      «t/3     -^ 

.S-  ^  J;;  4J 


-=SeS.eEtj-^™ 


^    2  S  *o  .2 


-&S(SSS 


i  ^  i  E 

^  S  -^  E  •. 


*Es;«4;^3>^ 

&  =  •£-■ -£'2.3° 
10  S^.S^.S  2 


■5s 
£z 


(A  O.'o 


C     It 


.5^ 


I 


i 


1961] 


Sand  amj  Gravfl  in  Northern  California 


31 


8  0^ 


6SJ. 


6S^ 


s> 


< 


8s 


3  Of 


vO  ^ 


«  >   o  -a 


■Si 

a  § 

£<3 


3 :! 

£ 


t     O    "    C    k- 
■;;    u    3    rt  Ji 

a.  S  S  s  ■> 


a 

m 

a 


■J  a 

.-0 

i-5 

_2 


0-" 


"  .  £  S.  g  ^.  S 

3  S-o  ^  -  -  ' 

K     2   ,        S   - 

W  -T3  Co  . 


>  3  2- 


o  15  X 


^  %  ji 


S  ::  ■>  a  s  .£  .;  S  5  » 


5  ^ 


» 

o 

■* 

3 

F 

« 

> 

K 

c 

0 

a 

0 

15 

3 

C 
C 

o 

3 

C 

o  SuSzhS  EO'o 


^      „    .JS!       '11"°  2 
<S  SUu.UmZSUoXO 


o:  o 

(4   n 
c  'a 

if" 


TJ 


'  o  ™- 


uj  -5  -a  . 


■  M  E 

■50. 

E  V2 


E  K 


'-S-2"  -Q  y  si » 

uo:Sa]<AZS<  E£  EX 


«-■  i 


;^   c   «  J2  o.^ 


E  2 


So: 


ou«  aJ 


UO>inUw 


3  ^  -o 


1:1- 


7-13 


':  2-5. 


;  i         X  c  a. 


f^  «  Z.', 


"Za  t:  >^  u  a 


1,  -i  -T3  T)       .  _     C     3 

a  S  S  i   i  ^   aiM 


•i-i   S 


"2      J, 


o  j:  o 


5  S-S 


E   » 


^S   -   5E^i   >| 

2 -S  :^  S  I  ■£  S  ?^  ° 
c2  a^'Ei'si  2  6  S 


I- 


1^- 

<^   u 
«5 


E"S 


c   ^   C         w 

HceSzaa 


32 


California  Division  of  Mines 


[Bull.  180-A 


e  3 

Jt2 


a 
« 
a 

■K 


c   - 


z 
O 
t— 
< 

N 


o  6 
ZU 


* 


Q.  a 

<2^ 


--3 


>     00    k^     U 


5   2   ^   «   *> 

a.  J;  *  '>  So 


i-> 


.9 

a 


.D   w  -D  c/3  -a 


U    1)  - 


...Sl  5^  o 

2H  — s|ri 


3    E    P    M 
K     O 


>■  E 


t:  .5  >  -o  o4 


-I  a 
«0 


■s  "^    ;    ,  -^  o:  m  «  'E  s 
S-g;««zS'id"o 


o  >  So  2  J    :Qi  c 
eCQ  JcCScXzS  e  2 


St 


ilils^iii 

^  (£  d  s  c;?  H  «  s ..,  S 


o>  °^oo  5-0  e 


OOU> JmU 


2 -C  =  K  I  §  2  ! -S  « 
0>   ^'OtnO   "oih   E 


to 

o 

a. 


oz 


■"  -^.   >.  3  feS:  3   3   : 

^  Si  *-S -.-  S 

.;:  «  X  c>c  2  f»  u. " 

c  t:^  „  c  2  "■  « 

—  -a        "   ">   w  3 

rr  0  »'   o    -  3  66 


c        <  — ■ 


.  j:  — 


•I 


E-  *  2:?  E  it 

oo    E    S    5  S  i    J 
-     „T3-     »     t     E~^ 

t;-;2  03t:<i:2foo 

■^    c   S 


;u 


-e  S  s  ,s 


crt  Di    2  o 


|o 


E   Ed 
0   2   ■- 


zo: 

o 

o 

CIO 

c 

3 
O 

.^ 

F 

i 

■a 

£ 

i 

t 

"o 

o 

d 

■a 

J3 

r. 

^ 

a. 

3 

Q 

b 

o 

c 

> 

V 

b 

'S 

c 

"f 

l» 

c 
o 

S, 

E 

^ 
-S 

B 

tn 

K 

K 

%D 

o 

< 

o 

» 

o 

°  i;  K  'c  -'  -  -      n 


O    rt  —  ^  X    O    80 


2     S   *©     3  ^     M 


>«    S>-Xc)^ 


o  =   o  r>   o  , 

'it  a.  «   °:        >  ■ 

>    u  c    «        ^-ii  : 

II  PI  2° 


>o^ 


1961] 


Sand  and  Gr.avel  in  Northern  California 


33 


IJl 

o 

^. 

-: 

. 

5 

CO 

C/3 

-o  J: 

»« 

\o  o  c^ 

<^ 

g 

C     3 

oo    •-  C?\ 

C?v 

as 

•• 

1 

oo 

M^       0    t^ 

^* 

»^  r^ 

m 

s 

d  "  «-I 

H 

r«*  (N 

c 
c 

o 

3 

"O 

«*^ 

—    0  00 

ir% 

O 

c 

irt 

J! 

(^      (^ 

r>j 

*-i 

c 

Si 

-■ 

o   o  oo 

00           »^ 

O 

oo 

a 

m  » 

— •        c* 

M 

5 

i 

« 

< 

§s 

•* 

o 

> 

^  h> 

S 

«* 

o 

OO    o  •* 

ON 

O  « 

> 

• 

o 

« 

O          ^ 

d 

1 

1 

6 

-1 

2 
< 

e 

r- 

O     O  1^ 

T^ 

r^  i-H 

r- 

>■ 

"• 

o 

t^     O  t^ 

cs 

r^  ir^ 

— 
> 

• 

^0    •-'  r^ 

t>. 

1^  r^ 

m 

o 

fM       r^ 

c^ 

CM  (M 

c 

r^ 

ro     O  O 

\0    «-■  r- 

^ 

»-i  CTv 
\0  lO 

S 

A 

tx 

r-j        <S 

o« 

rsj  (sj 

r^ 

•^ 

t)           *n 

& 

o   « 

6C          Ji 

C   *^     3 

O    o 

rt    o    • 

¥ 

2  -- 

OJ       E 

> 

< 

•T3 

T3 

U      k. 

C 

C 

O     V 

rt      - 

o  2 

«j   c  -a 

Ji     >     "J     c 

Ji  2 

c 

3 
V 

J3 

s 

O 

J1 

Jill 

uJ 

o 

s  = 

«  2 

3             3 

_>.'2 

■o  >. 

v«    0          o 

K 

^'! 

^    J=    U-,    ^ 

JJ    at  "■    u 

-  1 

a 

c 

c3 
2>o 

a  a 

e  2  ^. 

V  o.  ..  a 

U  S 

o 

« .*. 

>    «  T3    ^ 

E  u 

i 

ocw 

;^§i 

2   c   c   C 

U  SJ?  2 

X  c 

O   o 

S 

T) 

■^^ 

0 

J 

a. 

c 

r 

c 

u  IS  '>  y  -5 

c   2 

-Si  ill 

.2 

S  S  S  o  g 

?  2  2:2  S 
u,  5  S  >  S 

^1 

3     DO 

• 

r<    ^ 

k.     c 
u  ■- 

iZ 

^ 

a  S.  c 
.     E   EJ3 

oo     3     3     D. 

ai  D.  a  o 
=  c  ^  *- 
■=.2  S  ^ 

=  111 

-J 

6  ^ 

c         o    f    1- 

:r       «  ^   o 

u  ;;  (fl   c   ^   a 

llliHl 

m  a-5^  S^  2 

.3  a 

£ 

S-S    3    C     = 

II 

->  a 

.■0 

u    be  u 

rCQ   " 
o     .  >»       w 

cUO   a       ^     . 

"^  -a  ^  £   J, 
m  5-2  5  ^    . 

It 

So: 

Ex 

■Sl°3  Si 

■  a 

|1 

s  s.s 

s-bS<z-> 

So 

5° 

>-wa;SM 

ZS 

s 

^ 

r^                        O  ^  00  00  1^ 

^-  — 

1= 

«^               U             C-%   ^H 

.V 

^5 

'  a 

_»»    *■ 

•^    « 

o3 

ec 

It 

S^.t:         > 

-a 

o 

11 

ii 

bO    £     DO 

■S-a   o   E   i   'r 

i-J  _D  -O     fc  1/J    « 

n    K 

gui 

1  i^"  1 

-a  iio-i   Ji   ^.    ?2 

£  a:!-S  E  g  t 

J5-S£Ei-S  s 

1    «:S    tg'S'E    C 

2-§  E^.|S-.  S 

Q  -^  o;  z  ■>  S  J2  5 

li 

g'^i 

11 

2dl 

Z-i 

PJ 

>'>" 

3 

34 


California  Division  of  Mines 


[Bull.  180- A 


I 

< 

z 
tc 
o 

IL. 

< 

o 

z 

K 
LI 

X 

h 

K 
O 

z 


CO 

a. 
Ill 
u 

=) 

Q 
O 
(C 
0. 

IL 

o 


S  5  S  §  .-H 


O    iO 


i  T) 


N    S     O     O 

1*  :r"  -c  J= 


> 


S   u   o 


•^  -^   bo 

S  X  3 
^  ^  oa 

do. 2 


c  o  ;s 

2|d 


« 


o 

«0      r 

o   .  ?; 

rt 


J  E 


Cli  oi  i4  ^  0^  CU 


r>    C  -P 

xM  > 

•Ed*  - 

Q  &,  C2^  a 


I    ! 


o    ; 
u   • 

c  d 
.2U 


U-l 


2U  otI  X  5 


« 


2  t: 


U  o  E  c 

n    5    u     ■ 

4)    n    C3    u 


J  .a.E 

..  ^  o 

E  5  = 


c/5  f_  bo 


rt  Ci 


[s] 


C  a  u 


u 

o 

;/}     C     C     4J 

D  «  ra  -a 
O 


I 


_■   >0  r-j  .- 
CU  T^  rvi  CIh 


c 
o 
•o 
o 

o 


O 


c 


o 

3 

-a 

2;     V    "^   P-J    -13 
C      ly;      ^ 

-r.    aj    O  .   • 
C    O    O 


"3     ■- 


Eg  E 

rt  "^    rt 

'i 

V3 


E 

« 

5 


rM    u. 


d.|: 

■  E  o 

Oi  1/1  oa 


■  y 
,'  '> 

:  ui 
:  v 
■;  "^ 
!  C 
;   o 

■a  o 

>v      :    '^    O 
C  Co 

s  eX.^ 


C  13    C 


oS","     ~cji,N-;     --.Cut 


o  -o  ^ 
.o  c  -a 


o 


6^ 


d  -t3  « 
<  r-  C/5 

E  o  " 
upa-t  * 
^  •  J2  o 
.^  o^  = 
'~'         'C 

f^    ^-    »/-t   K*- 

i-g  Oh  >0  ^ 


-    O 

O  — < 

U  ^ 


o 


c 

I   o 
iU 

i    X 


5    ~'J^ 

^       ;_>     rt 

5F? 


a.  Pi 

C     1/1 


rt    rt    qj    W 

rt  «  .t:  "^ 
"  tj  >    1 

<<.£•  o 

!  =3    3 

if" 


3 


^    rt    n  ^    rt    rt 


"<<"S^ 


rt  <; 


■a 
o 
o 
& 
•a 


rt  >» 


IU    o 

i  SI 


O 


J=     CJ     <U     i_ 


rt  <<; 


I'jS 


o  c 
m  M 


"   o   > 
<Z  § 

.^  '-^  > 

■~    X  ■^ 


3<d 


rt 

u    in 
3- 

,  C 

c  52  "*• 
f  _,    ° 

S13  J 


c/), 


Ohb:  So. 


o 

iO 
u  _ 

C    u 

—   > 

.  HO 

rt 

pa  S 


SC    X 


r-  Q  = 
O  t^  U.  ■<■ 
"^  *^  ^  t< 
O  r^  OS  •> 


u     r 

Ui     u 

E  j: 
C  i 


U 


•  =8  < 


-a  o8 

C/2 


rt  _i>    t- 

"    n    3 

ca^ca 


6 

S  2 
UO 
oa  -a 

_>.  rt  ■ 

,"   c 

HM       rt 

,1^ 


TJ     C 

rt    o 
U.  (J  : 


rt  "^ 

Ul 

ti  o  y 


S*i 


C  CO 


^^ 


rt 

rt 

p 

^ 

CI. 

1> 

Ul 

"o 

P 

Q 

Uj 

:u 


ZO 


c  -o 
o  ^ 


■5,-S  c 
op  tio  — 

jj  «  ;^ 
S  (J.   c 

J^     U     !J     W     O 


19611 


Sand  and  Gravfx  in  Northern  California 


35 


=3    C    o    «    « 

■ea    i 


cc 

UJ 

o 

o 
o 
ir 
a. 


I- 

03 


I 


« 

i 

& 

g 

o 

o 

"c 

a 

u 

rt 

s 

C    c 

«    «-• 

1 

OS 

CD    « 

o 

-a  r~: 

c 

C  00 

c 

CJ 

L 

icS 

Q 

— 

-^ 

U    . 

.0 

.^ 

O 

r~.0 

O 

D 

•<-. 

I  i 


CQ  -a, 


!  o  I 

!  c  i 
t  o 

\'^  i  ^ 

>   !2  «  -cT 


U  o  U  —  u  a. 


t<i 


U 


i    i 


•a 

c 
« 

■St; 

=  T   2 

^  4J 

U     O  ^ 

r-5  _^  -^    n 
X  X 


c 
o 

H 


1 


bo 

X    . 

"   i;  -J  -a 
T!    O         T 

«  MM  - 


CJ_ 

•a  ^ 
o  ■ 


:    60 

tjo  5p 

be  2 


O    C  M 


:cQ 


^D     3^ 


■a  — ' 


alS 


u    O 

O  U.    CO  T^ 


00  <  :::;  cr>  -^  ^ 

^  O  00  ^ 

SS    g-0    X    g 

=2  i«3c5M 


dxdso'dds        d"-~dd=t; 


!     I 


!   O 


to 

c 

n 


C    u    .. 

V    &0  & 


3    ..  rr  r;  -r        J3 


_  C   o  =Sc/3 

.X     O     C     t,     Q 


i;    cj    p     :  .  :    o 
C    u  ,^  c^  li^    t- 


0  g 


?   u 


a:  -  oifx  IS 


dd 

oa  oi  a! 


i    I 


:    O 


2c- 

o    2    C    w 

^   a  c 


OS    3      i 
™ 

CT)  -C  ^  :;: 

£    Cic  00  "! 

J2    «  — 


D  ^' "  " 

r^   O  d  " 


U    1^ 

60  ?    O 


i£  i 
id    i 

I  S 

;   u 

!  E 

iU-2 
;  *^ 
■  -V  << 


rt     — .     "-  '«  s- 


O 
^     -     w 

X  ^  i_  i  ^  _  ^  -^  ■§  »-  =  S  ^  2 


>^ 

W5 

CJ 

« 

Im 

?§ 

D 

'C 

< 

^-^ 

, 

NO 

"^ 

r^i 

rsi 

rvj 

X 

>; 

CQ  CC 

c 

" 

cufii 

o 
U 


■3  3      '5 -5.5 


i-    S    X 

c:ed 

CL  ^  tx 


trt  -i^t 


n 


U 

o 
\  o 

t-  £--3 


1^1 


B 

B. 

3 


o 

■^ 

o 


O' 


t:  ^  -3   a 

i2    C    n:    £ 
a  _3       . 

I  jj  a,  H 


36 


California  Division  of  Mines 


[Bull.  180-A 


C    bo  C 

o  c  o 

5a:  5 


C     1>     <U     2n 

•.s  =  c  ■" 


bo.:*:   GO  bo_^   bo 
c   1*   c    c  r=   c 


^     '^^     '^^  — >         L^      aV      ..V         f,\     fK/  "^ 


o 

u 

J. 


O 

IL 

_l 
< 

o 

z 
a: 

LI 

I 
I- 
oc 
o 


Ui 

o 

Q 
O 

a. 

a. 


m 


to 

VI 

U     U 

C    bOT3    « 
O    C    C  J 

!:^-<  „ 

,  r^  Qi  <^ 

—^    /.vl    •■*■     r*- 


■<3 

■a 


J  o  h  o 

3      .13      . 

Pi  cuascu 


.a 


^3  CO 

T3  , 

r^4  rt 

o  'bo 


a^U 


0   ■   i"^ 


(2  ^  ei  ..' 


■-  T3 


O 


"O    C  „ 

^   S  is  noJ 
§  I  ".  «  5 


o 


1^     .  ^     -  = 

X    X    X    X    <u 

O    o    o    o    > 

CO  cam  m  isj_ 
dddd:S: 

.     .     .     .   rt ; 
Oi  On  Oh  (X  tb  I 


u 


o 


S    X 
>.  o 


'  oi  cE 


X 
rt 

E 

rt 

5 


C/5  ^ 


a 
E 

rt 

u 

>. 

a 
a 


d  JS 


" "  ^ 

'^   rt  J:; 


C/2    " 


3*= 


O 


".lit 


o  E 
u  £ 

o  oa 


O  y  ?; 


lo 


£   C 

>  < 

rt 

6 
U 


O 


c  c 
-A  a: 


i!  '^  "o 


o  rt 


IM     rt 

|o 

rt  t/^ 
i;  -^ 

O    rt 

SO 


oa 


-o.E 


o 


is 

0 

^    CN    ^'  -0"  ;0   ^ 
rj-    ly.    r^    »<->    "^t    C/^ 
r-l    <^    00    '^    f^'      _ 

5    X    X    X    X    X  -t 

0    0    0    0    0    •-■ 

^'mcommw  § 

00 

P.  0. 
P.  0. 
P.  0. 
Rt.  1, 
.Rt.  I, 
.112  F( 

Ui 


C  <;  .±1  'C       ^ 


I     i 


I      ! 

i    ! 


^  "  5 

*-•  rt.  ^ 

Oj  4J  1> 

j:  X  X 

"  o  o 
SCOM 

o>  O 


.2  3-2 
m  M  m 

'T3  n3  "^3 
oj  cj  ^ 
rt  rt  rt 

0-'  .  - 
r^  00    ^ 

X   X  ■^. 

o  o 
pam 

'^  ^  ^ 


\ 


-a 
"5  bo 


o 

> 

< 

C 


s 

c 

rt 


rt  ,<eu 


:o 


■^   f   \o 

o>  22  ■« 
S  -  "-• 

.XX 

Sr  °  - 
'  2  oa  ca 


o 

"S  °  - 

•o  _  .:<: 

•  T)    c  ^    2 


1  I(X  cC 


o 


c 


"°    .  S 

rt  00    C 

S      U 

rt  M  2 

id:z 

rt      •  o 
t/)  CU  r~: 


^.  ca 


Q      § 


4J  ~   kT 


foa 

da 

o 

r  i  -^ 


°    3 


E.S,.: 

rt  c/5  — 


o 

;rt; 


■  cyi       5 


^  -^-^   £   ^   c  ^ 

-5  -  ca  "^  J? 


O  rt 


■*!  L.      s  oa  w  -^ 


bo  u 

Z  J2 


00   U. 


(XU 


o 
U 

a 
o 


^.Eca 
h<:D:rt-artc;5      hc^ 


c 

> 

0 

U  J 

to 
rt 

E 

c 
x; 

0 

a 

1961] 


Sand  and  Gravel  in  Northern  California 


37 


o 

1 


I 

< 

Z 
DC 
O 
II. 

li 
< 
o 

z 
cc 
111 

I 
I- 

O 

z 


If) 

a: 

UJ 

o 

D 
O 

o 

Q. 

o 

I- 
(f> 


■a 


S  b 

SO 


>J  so 
■   3 


o 


! 


fio 

c 


o 
U 


> 

< 


>-  -^ 


E  = 


■a    ! 
c 
« 

O     ! 
^     i 


1 


c  2 


R 

Si!" 

'I  tJ's 


1^ 


u 

Si 
3 
>- 


iu     ?  « 


,  =  o  >  =: 
1  >  ca  c  T 


-.0 


J3  " 


o 
O    a 


'^  =  B  g 
-  E|m 

3  ^ 
C/2 


^    ly-.    0-. 

r^t  r^  O  _• 

--I  r^  »—  Ci) 


1 


!     i 


o  o 


5| 

n  o  o 


;   o 

;   c 


=  •>  -c  e^  5  5 


>    i^'    rt 


-^  2 


CO  ^U  pa-^ 


California  Division  of  Mines  [Bull.  180-A 


CROSS-INDEX  TO  OPERATORS 

Name  of  Operator  Deposit 

Allen  and  Reddy  Sand  and  Gravel Sacramento  River 

Baldwin  Contracting  Company,  Inc _ Dry  Creek 

Baldwin  Contracting  Company,  Inc. _ Feather  River 

Baldwin  Contracting  Company,  Inc Yuba  River 

E.  T.  Baxman _._ _ - _ Ten  Mile  River 

Bellamy  Corporation ..Spanish  Creek 

Butte  Creek  Rock  Company _ .Butte  Creek 

Cortina  Rock  Products _. Sacramento  River 

Ellison  Gravel  Company.. Garcia  River 

Eureka  Sand  and  Gravel  Company,  Inc Mad  River 

Ford  Gravel  Company _ - ...Russian  River 

F.  M.  Frazell _ Kelsey  Creek 

Goforth  Bros Cortina  Creek 

Goforth  Bros Sand  Creek 

J.  H.  Hein  Company Sacramento  River 

Henry  J.  Kaiser  Company Feather  River 

Lange  Bros. ._ _ Kelsey  Creek 

Mack  Rock  and  Sand  Corporation _ Stony  Creek 

Marlcr  and  Sons  Rock  Company — Dry  Creek 

Martin  Brothers,  Inc. Thomes  Creek 

Marysville  Rock  Products  Company Yuba  River 

Mathews  Readymix,  Inc Feather  River 

McVVhorter  and  Dougherty,  Inc ...Eel  River 

Mercer  Frazer  Company,  Inc Mad  River 

Moyer  Gravel  Company Pit  River 

Mt.  Shasta  Gravel  Company Mt.  Shasta  Pit 

Oaks  Sand  Gravel  and  Cement  Products  Company Clear  Creek 

Orland  Sand  and  Gravel  Company Stony  Creek 

Pelican  Bay  Construction  Service,  Inc. ._ Smith  River 

Pentz  Gravel Cherokee   Tailings 

Pete  Persico Davis  Creek 

Plumas  Readi-Mix  Concrete Spanish  Creek 

Red  Bluff  Sand  and  Gravel  Company Sacramento  River 

Redding  Sand  and  Gravel,  Inc _ Sacramento  River 

Riley  Trucking  Company Churn  Creek 

Rock  Products  Division  of  Truck  Lease  Corp Van  Duzen  River 

Eric  E.  Schoonmaker Klamath  (Scott  River) 

Shea-Kaiser-MK-Macco-Raymond  _ Sacramento  River 

Arthur  B.  Siri,  Inc _.. - Mad  River 

Arthur  B.  Siri,  Inc Russian  River 

Teichert  Aggregates  Sacramento  River 

Trinity  Sand  and  Gravel  Company Klamath  (Trinity  River) 

Ukiah  Gravel  and  Cement  Company,  Inc... Russian  River 

Willits  Ready  Mix _ David  Creek 

Willows  Ready  Mix  Concrete Walker  Creek 

Albert  Young _ Greenhorn  Creek 

Yuba  River  Sand  Company _ Yuba  River 
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